Purpose: This study aimed to identify factors associated with maternal attachment of breastfeeding mothers, with a focus on the mothers' breastfeeding characteristics. Methods: Data were collected from 217 mothers who breastfed their healthy baby for 1 month after childbirth and had no postpartum complications. The data were analyzed by hierarchical regression analysis. Results: The factors significantly associated with maternal attachment were an emotional exchange with one's baby (β=.41, p<.001), breastfeeding confidence (β=.20, p=.022), depression ('quite a bit or more', β=-.18, p=.005), and depression ('a little', β =-.14, p=.024). The model explained 38.4% of variance in maternal attachment. Conclusion: In order to improve attachment, nurses should be actively supported in helping mothers in the first month postpartum adapt to breastfeeding. Interventions to prevent postpartum depression should also be conducted.
INTRODUCTION
The positive impact of breastfeeding on mothers' health and the health and development of newborn babies has long been well known. In particular, breastfeeding is known to enhance mothers' parenting behavior and bonding formation, as well as to improve attachment to the baby [1] . That is, maternal attachment builds up as a result of harmonious interactions during breastfeeding, which enables infants to receive visual, haptic, and auditory stimulation and mothers to learn the infants' patterns of behavior through direct sensory feedback.
As such, a number of authors have asserted that breastfeeding has positive effects on maternal attachment [2] [3] [4] . These opinions have encouraged mothers to choose breastfeeding over formula feeding for the purpose of maternal attachment development [5] , although it has been found that mothers who bottle-fed their infants felt guilty [6] . However, claims of breastfeeding enhancing maternal attachment have been made with no concrete scientific and empirical evidence, and the universal assumption that breastfeeding exerts a positive influence on maternal attachment has been supported in some studies [4, 7] and not supported in others [8, 9] . The inconsistent results of previous studies underscore the necessity of scientifically confirming which characteristics of breastfeeding behavior affect attachment.
Women experience diverse aspects of the breastfeeding adaptation process immediately after childbirth. Breastfeeding adaptation involves four aspects: the physiological aspect, which involves the ability of the mother to provide an ample amount of breast milk for the baby and engage in convenient feeding sessions, as well as infants' ability to feed and grow; the self-concept aspect, which involves improving confidence in breastfeeding; the role functioning aspect, which refers to skill development for breastfeeding; and the interdependence aspect, which describes how mothers become acquainted and exchange emotions with infants and receive social support for breastfeeding [10] . Breastfeeding adaptation is thought to be associated with attachment, but no definitive evidence for this yet exists.
Breastfeeding behavior is divided into exclusive, partial, and symbolic [11] . Exclusive breastfeeding is subdivided into two types: feeding with breast milk alone with no other liquids or solids, and breast milk occasionally supplemented with vitamins, minerals, water, or juice. Partial breastfeeding means that infants receive breast milk with complementary foods. Symbolic breastfeeding emphasizes the calm and comfort of infants over nutrition through the provision of occasional, irregular, and small amounts of breast milk [11] . Little research has investigated the influence of breastfeeding frequency on maternal attachment.
Mothers' willingness to breastfeed is also a critical element in breastfeeding [12, 13] . Studies indicate that pregnant women are generally willing to breastfeed due to maternal-fetal attachment [14] , though the relationship between maternal-fetal attachment and the willingness to breastfeed beyond the 12-month mark has not been reported.
Meanwhile, attachment develops over time, and secure attachment has been observed in the interactions between mothers and infants at 1 month of age [15] . Secure attachment is flexible and changeable depending on the family environment [16] . In addition, breastfeeding is a stable pattern in the first postnatal month [17] . Therefore, if attachment is confirmed at 1 month postpartum, attachment formation can be improved and attachment disorders can be prevented by early interventions. The study aimed at analyzing maternal attachment at 1 month postpartum and the characteristics of breastfeeding behavior that affected attachment.
Objectives
The purpose of this study was to investigate the associations of factors related to mothers' breastfeeding with maternal attachment. The specific objectives of this study were as follows:
 To investigate the degree of mothers' attachment with their infants, breastfeeding adaptation, and willingness to breastfeed.  To investigate differences in maternal attachment in accordance with the general characteristics of mothers' breastfeeding behavior.  To investigate the correlations of mothers' attachment with their infant, with breastfeeding adaptation and willingness to breastfeed.  To investigate factors associated with attachment between infants and breastfeeding mothers.
METHODS

Research Design
The research employed cross-sectional and descriptive analyses to investigate the factors associated with the attachment of infants and breastfeeding mothers.
Research Subjects
The research subjects were mothers who had been breastfeeding a healthy infant since birth and had no maternal complications. The size of the sample was calculated using G*Power 3.1.9.2. For multiple regression analysis with a medium effect size of .15, a significance level of .05, a power of .95 and 17 predictors (eight demographic and breastfeeding characteristics, eight subcategories of breastfeeding adaptation, and willingness to breastfeed), the minimum number of subjects calculated was 208. Considering about 15% dropout rate, the targeted number of subjects was 240. The study analyzed materials from 217 of 219 survey respondents, excluding two dropouts.
Research Instrument
1) Maternal attachment
Maternal attachment is a term used to describe the degree of infant attachment as evaluated by the mother. In this study, maternal attachment was measured by the Korean version [18] of the Maternal Attachment Inventory developed by Mül-ler [19] after assessment of its reliability and validity. It is a mother-centered tool that directly measures maternal attachment and is composed of 26 questions that are scored on a Likert scale from 1 ('almost never') to 4 ('almost always'). The total score ranges from 26 to 104, with a higher score indicating a greater degree of maternal attachment. In a reliability test of examinations performed at 4 weeks after delivery, the Cronbach's ⍺ coefficient was .85 when the scale was developed [19] , and it was .91 in this study.
2) Breastfeeding adaptation
Breastfeeding adaptation was measured using the tool de- CHNR veloped by Kim [10] . This tool included 27 questions divided into eight subcategories: four items for an emotional exchange with one's baby, five for breastfeeding confidence, three for sufficient breast milk, four for the baby's feeding capability and growth, four for being familiar with one's baby, three for discomfort in breastfeeding, two for maintenance of breast milk volume, and two for getting support. Each question is evaluated on a Likert scale from 1 ('disagree') to 5 ('absolutely agree'). The total score ranges between 27 and 135, with higher scores indicating better adaptation to breastfeeding. Its reliability was confirmed through a Cronbach's ⍺ level of .82 in Kim's [10] study on the occasion of its development and a score of .88 in this study.
3) Willingness to breastfeed
Willingness to breastfeed was measured using the tool developed by Kim and Nam [12] to evaluate willingness to breastfeed during the postpartum period, which Kim [20] extended from 6 weeks to more than 12 months to reflect the recommendations of the American Academy of Pediatrics. The total number of questions is four, and they are evaluated using a Likert scale that ranges from 1 ('not at all') to 7 ('extremely likely'). The range of the total score is between 4 and 28, and higher scores are associated with stronger willingness to breastfeed. The Cronbach's ⍺ was .97 when the tool was developed [12] and .98 in this study.
4) Demographic and breastfeeding characteristics
Subjects were asked to report their demographic characteristics, including age, education, current working status, marital satisfaction, number of children, and depression. The depression item was one question asking "How depressed are you now?" that was rated with a 4-point Likert scale (1=not at all, 2=a little, 3=quite a bit, 4=very much). Further items relating to subjects' breastfeeding characteristics included the planned duration of breastfeeding and current breastfeeding type.
Data Collection Process
To recruit subjects, the directors of five postpartum care centers in Seoul metropolitan city and three other metropolitan cities were asked for support. The researcher visited the directors and explained the purpose of the research and how to collect the data, and delivered a publicity poster for recruiting volunteers. The data collection period was June 25 to September 21, 2018. With the aid of supporters from the organizations, brochures describing the study were given to mothers who were breastfeeding. Postpartum care nurses were employed as research assistants who explained the study to breastfeeding subjects and directly received their contact information to send a link to an online survey. The contact information of the subjects included their cellphone number or e-mail address. The researcher sent a guide letter and the link to 240 mothers who were in their fourth or fifth week after birth, with one or two more reminders, using SNS messages or e-mail. Only subjects who were breastfeeding at the time of the survey were eligible to participate in the online survey. A total of 219 subjects responded to the survey, two of whom did not complete the survey.
Ethical Considerations
Institutional review board approval was obtained before initiating the research (No. CUIRB-2018-0011, from the Bioethics Committee of the institution). The survey participants voluntarily clicked the link to the survey, where they were able to read a description of the research that presented its purpose and methods and explained confidentiality and anonymity, revocability, and the benefits and disadvantages of participating. Once participants voluntarily agreed to participate, they were allowed to begin the survey. Upon completing the survey, an online thanks card and a small monetary token of appreciation (3,000 won) were sent using a mobile payment service. The data were stored in a safe, locked environment only accessible to the author. All files will be destroyed within 3 years of completing the analysis.
Data Analysis
The collected data were analyzed using IBM SPSS Statistics 25.0 in terms of frequency, percentage, mean and standard deviation for factors relating to the subjects' general background. For maternal attachment, breastfeeding adaptation, and willingness to breastfeed, mean and standard deviation were used. The normality of the data was analyzed using the Shapiro-Wilk test. The demographic and breastfeeding variables did not have a normal distribution. Thus, the KruskalWallis test followed by the Mann-Whitney U test with the Bonferroni correction were used to analyze differences in maternal attachment according to demographic and breastfeeding variables. Correlations among maternal attachment, breastfeeding adaptation, and willingness to breastfeed were analyzed by Pearson correlation coefficients, and hierarchical multiple regression analysis was used to determine the factors that affected maternal attachment. In step 1, unique associations of demographic and breastfeeding characteristics with maternal attachment were tested. The subcategories of breastfeeding adaptation and willingness to breastfeed were added in step 2, testing unique associations of the subcategories of breastfeeding adaptation and willingness to breastfeed with maternal attachment beyond the effects of demographic and breastfeeding characteristics.
RESULTS
Demographic and Breastfeeding Characteristics
The average age of the subjects was 32.34±4.06 years, with the majority of subjects in their 30s. The vast majority (80.6%) was college or university graduates and 48.8% were unemployed. Marital satisfaction received an average score of 4.31 ±0.63 points on average, and most subjects (67.7%) had one child. The score for depression was 1.59±0.62 points, and 47.9% and 46.1% of the subjects suffered from no depression and slight depression, respectively. The average planned duration of breastfeeding was 8.46±3.91 months, and most replies indicated that the planned duration was within 12 months. Furthermore, 59.9% of the subjects used partial breastfeeding (Table 1) .
Degree of Maternal Attachment, Breastfeeding
Adaptation, and Willingness to Breastfeed
The 
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Maternal Attachment according to Demographic and Breastfeeding Characteristics
Maternal attachment showed a significant relationship with subjects' current working status (H=6. 24 
Correlations among Maternal Attachment, Breastfeeding Adaptation, and Willingness to Breastfeed
Maternal attachment was positively related to breastfeeding adaptation (r=.45, p <.001) and the subcategories of breastfeeding adaptation, an emotional exchange with one's baby (r=.51, p <.001), breastfeeding confidence (r=.38, p <.001), sufficient breast milk (r=.13, p =.049), the baby's feeding capability and growth (r=.29, p<.001), being familiar with one's baby (r= .38, p<.001), discomfort in breastfeeding (r=.20, p=.004), maintenance of breast milk volume (r=.15, p =.033), and getting support (r=.14, p=.038). A positive correlation was also observed between maternal attachment and willingness to breastfeed (r=.15, p =.027)( Table 3) . 
Factors associated with Maternal Attachment
Hierarchical regression analysis was carried out to investigate the relative effects of various factors on maternal attachment. First of all, after examining the Durbin-Watson statistic, the tolerance, variance inflation factor (VIF), and the unemployed status variable were entered into the hierarchical regression analysis. However, the maternity leave status variable was excluded because multicollinearity between unemployed status and maternity leave status was suspected. The Durbin-Watson statistic was then 1.99, which indicated no autocorrelation, as it was close to the reference value of 2. Its tolerance was .41 to .94, and the VIF ranged from 1.06 to 2.42. Therefore, there was no multicollinearity problem with the independent variables, and the regression model was confirmed to be appropriate.
When demographic and breastfeeding characteristics were applied as independent variables in the first step of the hierarchical regression analysis, depression ('quite a bit or more', β=-.31, p<.001) and depression ('a little', β=-.22, p=.001) were found to have affected attachment. Those variables explained 16.2% of the variance in maternal attachment (Table 4) .
The effects of the subcategories of breastfeeding adaptation and willingness to breastfeed on maternal attachment in the second step of the hierarchical regression analysis were tested while adjusting for demographic and breastfeeding characteristics. Of the breastfeeding adaptation subcategories, an emotional exchange with one's baby (β=.41, p <.001), breastfeeding confidence (β=.20, p =.022), depression ('quite a bit or more', β=-.18, p =.005), and depression ('a little', β=-.14, p =.024) were shown to have affected maternal attachment. The final model explained 38.4% of variance in maternal attachment. Two subcategories of breastfeeding adaptation explained an additional 22.2% variance in maternal attachment beyond the effects of demographic and breastfeeding characteristics (Table 4) .
DISCUSSION
In this study, the influence of the subcategories of breastfeeding adaptation on maternal attachment was analyzed after controlling for demographic and breastfeeding characteristics (22.2%) using hierarchical regression analysis. Our findings suggest that women with high breastfeeding adaptation will be better at forming attachment, implying that encouraging breastfeeding will help build attachment. This study supports previous findings [4, 7] that breastfeeding was associated with attachment. Breastfeeding promotes attachment because breastfed babies are more warm and cuddly, more cooperative, and less demanding and angry than non-breastfed babies [4] . However, previous studies have investigated the relationship between the initiation or duration of breastfeeding and maternal attachment, but have not revealed which characteristics of breastfeeding are related to attachment [4, 7] .
https://doi.org/10.4094/chnr.2019.25.1.65 CHNR However, this study has filled that gap. In addition, this study investigated postpartum attachment at an earlier stage than previous studies. Therefore, based on the results of this study, it was found that it is important to facilitate early success in breastfeeding to promote attachment formation.
The quality of attachment of an infant is related to interactions and experiences with caregivers [21] . This study revealed that an emotional exchange with one's baby was the most significantly associated factor with maternal attachment among the breastfeeding adaptation subcategories. In other words, exchanging positive emotions with an infant during breastfeeding has a connection with attachment. The sensitivity of the primary caregiver exerts influence not only on early mother-infant interactions, but also on the quality of the infants' attachment [22] . Breastfeeding creates considerable opportunities for mothers to learn patterns of their infants' behavior through tactile and eye contact at an intimate distance. The growing frequency of interactive behaviors, including an emotional exchange with one's infant, caused by mothers' careful observation of infants' feelings and reactions during breastfeeding is thought to exert an influence on maternal attachment. This finding is similar to the report indicating [23] that kangaroo care, in which the baby is in direct contact with the mother's skin at close range, affects maternal attachment to premature babies. Therefore, it will be possible to improve attachment by continuously increasing opportunities for interaction after birth.
This study found that breastfeeding confidence was associated with maternal attachment, similarly to a report of a medium correlation between breastfeeding self-efficacy and maternal attachment [24] . Comprehensive knowledge of breastfeeding, the ability to get useful information, and the confidence to overcome difficulties in breastfeeding encourage the mother to feel that she is important to the infant and to enjoy the time that she spends with the infant, which is why breastfeeding confidence affected maternal attachment. As noted above, maternal attachment increases in women who adapt to breastfeeding well by engaging in emotional exchanges and developing breastfeeding confidence. Thus, it is essential to support and encourage mothers to adapt successfully to breastfeeding.
In this study, depression was found to be associated with maternal attachment, as in another study that reported that depression during the postpartum period was related with bonding disorder [25] . Similarly, other study reported that mothers experiencing subclinical depressive symptoms 6~8 months after birth had lower maternal attachment than healthy mothers [26] . Furthermore, it is critical to observe depression symptoms early and to prevent maternal attachment disorder because depression in postpartum women interferes with the improvement of attachment to 6-month-old babies [25] . However, these results should be interpreted cautiously because only one item was used to evaluate maternal depression. Further research is required to confirm the relationship between depression in breastfeeding mothers and maternal attachment by applying a depression measurement tool with high levels of validity and reliability.
In this study, subjects who had experienced breastfeeding for 1 month showed a slightly elevated willingness to breastfeed for more than 12 months, but willingness to breastfeed was not a major factor associated with maternal attachment. In this study, willingness to breastfeed referred to mothers' intent and efforts to breastfeed infants for more than 12 months, and the participants in this study were mothers who had breastfed exclusively, partially, or symbolically for only 1 month. Thus, maternal attachment at this time can be interpreted as being formed irrespective of the willingness to breastfeed for a long period of time. This is partly explained by findings that breastfeeding behavior is not influenced directly by the willingness to breastfeed for a long period because that willingness is influenced by several other factors [12] . It is difficult to contextualize our findings regarding prospective willingness to breastfeed and maternal attachment because few previous studies have investigated this issue. However, a previous retrospective study reported that the duration of breastfeeding contributed to secure attachment in 24-month-old babies [27] , in contrast to this study. To summarize, this study revealed that there was no relationship between maternal attachment and willingness to breastfeed, and this relationship was not investigated in previous studies. Further research is needed to elucidate the association between willingness to breastfeed and maternal attachment depending on the postpartum time point.
This research showed no relationship between maternal attachment and exclusive, partial, or symbolic breastfeeding. This is similar to a previous finding that secure attachment had no relationship with exclusive or partial breastfeeding in addition to interactions with the infant [3] . Accordingly, maternal attachment has no relationship with breastfeeding frequency, but attachment has been found to show a relationship with the interactions between mothers and infants and mothers' sensitivity [22] .
Interpretation and generalization of these findings require special caution because the research subjects were breastfeeding mothers from limited areas and the study did not include subjects who did not attend a postpartum care center. In addition, this study did not compare the maternal attachment of women who did not breastfeed because it focused on the association between breastfeeding and maternal attachment in breastfeeding women. Further research should compare ma-
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Child Health Nurs Res, Vol.25, No.1, January 2019: [65] [66] [67] [68] [69] [70] [71] [72] [73] ternal attachment between breastfeeding and non-breastfeeding women. Finally, the dropout rate of this study was lower than expected. The reason for this was that postpartum care nurses were employed as research assistants, who kindly requested participants to participate, had an intimate relationship with the postpartum mothers that continued after the mothers left the postpartum care center, and communicated through an easy and fast methods (one of the most used SNS in Korea) with one or two additional reminders within 1 week.
CONCLUSION
Enthusiastic support from professional nurses is necessary to promote breastfeeding adaptation in mothers, because an emotional exchange with infants and formation of breastfeeding confidence are the most important factors that contribute to maternal attachment in the first month of the postpartum period. Furthermore, in order to improve attachment, interventions for early postpartum depression are needed. Further research should be conducted using tools with high reliability and validity for the purpose of reinvestigating the correlation of postpartum depression with maternal attachment. This research suggests that it would be promising for further research to consider confounding variables that can affect the relationships among return to the workplace, marital satisfaction, and attachment.
